on Biodiversity 2007, http://www.g7.utoronto.ca/ environment/env070317-gabriel.htm). What should be meant by inventory is not just a comprehensive list of taxa (although that goal is difficult enough to achieve in itself ), but the provision of the kind of rich information that is traditionally made available in good quality monographic treatments, whether regional or global. Considerable success has been achieved in the provision of underpinning taxonomic infrastructure for revisionary taxonomy (specimens, collections, taxon names), although there is far to go before the metadata associated with the specimens housed in the plethora of collections around the world are computerised and made available online, let alone digital images of the specimens. The BioCASE project (www.biocase.org) provides a mechanism to link specimen (unit)-and collectionlevel databases and has a web user-interface, enabling taxonomists to gain access to details of specimens such as their depositories, type-status and geographical location. The Species 2000 and ITIS Catalogue of Life (http://www.catalogueoflife.org/info_about_ col.php), provides access to species names and associated data through its federated system of 47 distributed databases compiled (and owned) by a variety of authors, and the Global Biodiversity Information Facility (www.gbif.org) is an international body set up specifically to provide access to biodiversity information, currently mainly taxonomic names and specimens. There is also, a great deal of information on the Internet about species and higher taxa beyond this basic level. Yet few comprehensive treatments exist online that are equivalent to what we expect to see in monographic treatments. Most taxonomy on the Internet (leaving aside electronic journals), takes the form of HTML pages posted by individuals. Encouragingly, there is a growing number of websites developed by special interest groups for the exchange of information on particular taxa (e.g., www. tortricid.net; www.antweb.org and the 'scratchpads' of the EDIT project, see www.editwebrevisions. info/scratchpadSiteList). Notable among those websites that are more comprehensive in their coverage are the extensive knowledge bases on, among others, fishes (www.fishbase.org), bumblebees (http://www.nhm.ac.uk/research-curation/projects/ bombus/index.html), and echinoids (http:// www.nhm.ac.uk/research-curation/projects/ echinoid-directory/). We believe (e.g., Godfray 2002; Scoble 2004; Godfray et al. in press ) that taxonomic revisions for each major taxon should be both accessible on the Internet and frequently updated. Ideally, each taxon would have a consensus taxonomy, including what is expected from a printed monograph, with an analytical treatment of all the included taxa. Unlike most printed monographs, online versions have the capacity to be more extensively illustrated and arranged so that the information is more appropriately presented than that typically offered in the succinct style of traditional monographs. Even more important, such online treatments have two other key benefits. One is that they are updatable within a short space of time, which is decidedly not the case with printed monographs. Typically decades pass between the appearance of successive comprehensive revisions with additions being published in the interim as short, disjunct papers. The other benefit is that online versions have the capacity to be improved and expanded by the taxonomic community at large rather than just the author(s) of the treatment. It has been suggested, inter alia, (Dayrat 2005 ) that new species names should be created for a taxon only if a recent taxonomic revision deals with all the names of the group. Although this and other proposals made in the same paper are probably impractical (Esselstyn 2007 ), Dayrat's point is one that will resonate with many taxonomists. All too often the lack of access to up to date critical treatments leads to the description of synonyms, and for very many taxa no recent revision exists. Even in the case of such a conspicuous and relatively popular taxon as hawkmoths (Lepidoptera, Sphingidae), the previous global revision was published over 100 years ago (Rothschild & Jordan 1903) . (The annotated catalogue to this group by Kitching & Cadiou (2000) , which corrects and updates the names, was never intended to be a revision enabling specimens to be identified to species.) Dayrat's understandable concern could be met if taxonomists were to focus their efforts on critically synthesising current knowledge and making it available at one place online, thus providing a platform for new species (and associated information) to be added. Both cultural and technical factors are responsible for impeding the vision of user-friendly, online and rapidly updatable taxonomic databases. With regard to culture, taxonomists have sometimes shared their knowledge, but typically the production of monographic content has been done in a solitary fashion or perhaps with one or a few co-authors. This approach has been effective in many ways, given the demonstrably large corpus of paper-published information. Where it has fallen short is in the scattered nature of the literature on most taxa that it gave rise to, in effect rendering most of the information relatively inaccessible to those unable to benefit from the few large specialist taxonomic libraries. Dedicated users may buy monographs for their taxon or taxa of interest, should they exist, and may also make a small personal collection of other key papers. But in a world where expeditious access to information through the Internet is becoming an expectation, the situation in taxonomy seems untenable. This has profound implications for taxonomists. We believe that taxonomy is a necessary part of human knowledge, whether for 'academic' or practical purposes. So should taxonomists fail to meet wider needs, users are likely to derive information wherever they can find it on the Internet, with everything that this implies for quality assurance. Examples where attempts are being made to address the relative lack of comprehensive taxonomic content online are the Planetary Biodiversity Inventories (an initiative supported by the US National Science Foundation, which funds projects on several taxa), the recently launched Encyclopedia of Life project (www.eol.org) and the CATE project (www.cate-project.org), which is discussed in more detail below. If the vision of online taxonomy in the form of webbased revisions is to be implemented, several impediments need to be addressed.
Impediments to an Internet-based taxonomy
Achieving effective collaboration Getting the taxonomic community to collaborate on a scale as yet not achieved is a significant, even the major, impediment to effective Internet-based taxonomy. Shifting taxonomists' collective mindset from an individualistic style of working to a collaborative one is problematic. What gains have been made suggest that technical developments, which enable data exchange across the Internet, are largely responsible for driving the change. Collaboration as it exists now often takes the form of online discussion (e.g., the Taxacom mailing list for biological systematics http://mailman.nhm.ku.edu/mailman/listinfo/taxacom) and in the linkage of databases of names and specimens (e.g., as in Species 2000 and BioCASE). Comprehensive and synthesized information on the Internet is limited, FishBase being a notable exception. Integration of taxonomic effort across Europe is the aim of the EDIT network (http://www.e-taxonomy.eu/). While developments are at an early stage, the existence of online content management systems, customized for taxonomists, are proving popular for posting data and exchanging information about selected taxa. The advantages of such 'scratchpads' are that they are cheap to set up and require little technical knowledge on the part of taxonomists building the websites. They are designed to allow and encourage wider engagement and collaboration by those interested in the taxon in question. A possible reason for the difficulty in getting taxonomists to work as one is not because they are necessarily more intransigent than scientists in other fields, but rather because their 'raw' data (specimens, species identifications) are usually highly interpreted (to what species does a specimen belong?, and how is a species delimited?). Taxonomists are more likely to debate the underlying interpretation of the fundamental data with which they populate databases than is the case in typical e-science projects in other fields, where the discussion is likely to be held once the analysis has been completed. Typical e-science projects usually involve the manipulation of massive quantities of numerical data for statistical analysis, modelling and simulation studies (e.g., as in climate change) and in this they often differ from taxonomy. This is not to suggest that taxonomy is alone in having an information base that is complex and heterogeneous. Much ecological work produces complex and context-specific output, and projects such as EML (Ecological Mark-up Language) seek to develop the semantic structure for organising the field's metadata. Yet while modelling can be undertaken using the results of taxonomic data (as, for example, in the BiodiversityWorld project, http://www.bdworld. org/, White et al. 2003) , dealing with taxonomic databases is an exercise in organizing less extensive datasets but often with more complex data. This situation points to more debate and dissent at the data-gathering stage thus impeding the building of agreed collaborative taxonomies.
Moving from the comfort-zone of a fixed medium Print on paper, the archetypal fixed medium, has been very effective in providing taxonomy with dated reference points for establishing names and other taxonomic acts. Indeed, in general people are wary of an entirely electronic medium because it lacks the comfort of a physical object. Books, it can be argued, have lasted in libraries despite wars, plagues and famines, and a paper written in 1700 can still be read today. Works that consist entirely of 0s and 1s are distrusted because people are uncertain about archiving digital information. Everyone has lost data on a computer at sometime or another and it is understandable that this concern is generalized to the electronic medium as a whole. So a further impediment to Internet taxonomy is the perceived loss of the stabilising role of paper. Having a precise date of publication for additions and nomenclatural changes (e.g., describing new species and synonymising names) has always been important. Protocols, as standards, are essential for nomeclatural stability (e.g., an older name takes priority over a more recent name when the names refer to the same concept), which is why taxonomists (usually) follow the rules and recommendations of the Codes, despite the intricacies of these documents. Furthermore, a fixed medium (particularly paper) is capable of being easily archived, which is an important matter for fixing dates of publication and authorship of all the numerous additions and changes that have been made to taxonomy since the baseline works of Linnaeus (1753 Linnaeus ( , 1758 . For both the zoological and botanical Codes, a fixed medium is a requirement for valid publication of a new taxonomic name. Publication on "read-only laser disks" is allowed in zoological nomenclature (ICZN 1999) , although not the botanical equivalent, because the medium allows "numerous identical, durable and unalterable copies" to be made. Printed articles also have the advantage of providing an author or authors with unequivocal accreditation. This means more than just recognition. A significant means of assessing the quality of professional taxonomists is by the number and quality of their publications, with most funding bodies using the peer-reviewed output of applicants in their decisionmaking process when awarding grants.
Providing quality control
A third impediment to changing taxonomy into an Internet-based discipline is the need to reassure users of the veracity of the data posted, or at least to provide them with some means of assessing the quality of a given taxonomic website. Taxonomic information is associated with species names (and the names of higher taxa), and erroneous mapping of names and data can have serious consequences (e.g., in selecting organisms for biological control). Such a problem is present in any medium, fixed or otherwise, but the usual peer-review system adopted for many taxonomy papers helps reduce the number of errors. We consider how a peer-review system can be incorporated into a web-based revision in our discussion of the CATE project (below). High quality data content is essential in taxonomy given the role the discipline plays as scientific infrastructure and nowhere is this truer than in the need for a stable nomenclature.
Complexity
A fourth impediment lies in the complexity of delivering this new world. Hardware and software development and usage imposes greater demands on taxonomists than preparing conventional manuscripts using word-processing software. Furthermore, writing software for demanding taxonomic applications with the typically limited resources available to developers on taxonomic projects is also a significant impediment to progress. Printed publications allow for subtleties to be included that may require highly complex software to be written to match the flexibility.
Sustainability
Finally, there is a real concern over the sustainability of databases (and thus websites that stem from them), whether for taxonomy or other subjects (e.g., Merali & Giles 2005) . Whatever may be the shortcomings of our paper-based system of taxonomy, sustainability (fragmented and inaccessible as the literature on a taxon may be) is a strength, particularly given that the production of multiple identical copies of a publication is required by the codes of nomenclature. The requirement for new names to be published on paper protects the nomenclature system at present, but the view that the overall taxonomic system will be capable of being sustained in this way seems naive, or even complacent, given that so much information is being posted on the Internet. Moreover, there is privately published taxonomy or taxonomy published in the grey literature lying at the boundary of Code-compliance, which causes some confusion to the literature.
Why move taxonomy to the Internet?
There are socio-political and technical reasons for embracing the Internet as the primary medium for taxonomy. Anyone with an Internet connection and the ability to use simple protocols can build web-pages and thus post their taxonomic data and opinions based on those data. Currently the codes of nomenclature do not permit publication of new names in this way; fixed means of publication remain a requirement. But given that breaching nomenclatural regulations is not a criminal offence, the only reason why the rules of nomenclature are followed is because the practitioners choose to support them. Given the ever increasing use of the Internet as an information provider in so many areas of human endeavour (e.g., Benkler 2006), compliance is much less likely in the medium-to long-term. While professional taxonomists are likely to follow the rules, they are a diminishing band. Indeed, much of the expertise for many taxa lies outside the professional community already, and the extent of that may very well increase in the future. Moreover, if users of taxonomic information do not have their needs satisfied, they may build utilitarian systems using molecular barcodes or ad hoc numbering systems, thus losing the enormous value and associated knowledge inherent in the Linnaean system. Fortunately, many taxonomists are keen to engage with what the Internet has to offer. But it is also important that they help shape the way in which the technology is used, for otherwise there is a distinct danger that an anarchic system will prevail with a multitude of taxonomies on offer to an increasingly confused user community. The Internet is an inherently uncontrolled platform, so what is meant here is that taxonomists should work together to achieve taxon websites that are rendered authoritative by virtue of their quality, as places on the Internet to which users from different domains will gravitate as their first port of call. The alternative to a single place on the Internet, whether this is a consolidated, organised source of information or a 'mashup' (e.g., Butler 2006) derived from aggregation technology, is one in which users will increasingly find what they can from the results of web searches, with all that this means in terms of data quality.
The taxonomic landscape
The taxonomic landscape is complex and, with the growth in collaboration and developing technology, changing rapidly. One way to comprehend the change is to see how much it has diverged from the static system.
Static systems
Zootaxa is highly successful journal for publishing descriptive taxonomy. The papers are published and disseminated primarily as PDF files -relatively few paper copies being printed. The success of Zootaxa (see http://www.mapress.com/zootaxa/index.html) lies partly in its flexibility. Papers of all lengths are published, without page charges, and authors receive a free high resolution and printable PDF file of their article for personal use and for sharing with individual scientists. There are no charges for online publication of colour illustrations. Authors are able to provide open access to their paper at a cost of US$20 per page. Where open access has not been enabled, readers can buy individual papers, instead of whole issues, at the rate of 1 cent per page for a PDF version. Zootaxa articles are all peer reviewed, and publication is rapid compared with most high quality taxonomic journals, the aim being to publish manuscripts within a month of acceptance of the final version. Rapidity of publication is another factor in the success of the journal. But despite the impressive Zootaxa, the limitations of a static medium are apparent. First, even with rapid publication, static systems do not allow constant updating of a classification and knowledge base in the integrated way possible in online productions. Second, static outputs obviously fail to expose the underlying data in such a way that they can be used for computational analysis in answering biodiversity questions or for visualisation of data.
Intermediate systems
Individual websites that post information as HTML pages allow individuals to make data available on their taxon of interest and update it as often as the owner wishes. Custom built software (e.g., Fact Sheet Fusion http://www.lucidcentral.org/fusion/) has been developed specifically for taxonomists to create species web pages. The great advantage of such websites is that they can be changed to incorporate new knowledge and that they are accessible freely on the Internet. But such systems exhibit limitations apparent in static systems. For example, such 'flat' pages are typically the product of a single individual and are not reviewed, rendering quality variable. Depending on the inclination of the owner of a particular website, content can be updated and corrected by feedback from users, but the sites do not offer a sophisticated collaborative environment. Here again, the absence of underlying databases limits the computational use to which the data can be put.
Editable and dynamic systems
Updatable taxonomic systems vary in the degree to which they can be termed dynamic (in the sense of being immediately updatable), and editable seems a more appropriate word for most. Such sites include collaborative taxonomic websites (e.g., 'scratchpads'); websites that encourage incremental additions (such as new species) and taxonomic changes with a peerreview system incorporated into the workflow (e.g., the CATE project); and species pages that are formed 'on the fly' ('mashups') by means of aggregation technology (e.g., iSpecies, www.ispecies.org) 'Scratchpads' (V. Smith, pers. com.) are produced using the open source content management platform, Drupal (http://drupal.org/), which has been customised for taxonomy and provides a space on the web for encouraging collaboration between taxonomists and the posting of content (see http://www.editwebrevisions.info/scratchpads). All kinds of content, whether of text or illustrations, can be imported into a database by users completing forms via a web browser. Significantly, the content can be changed or additions made to it by those who are prepared to sign up to a given site. The CATE project, which is described in more detail in the next section, and some of the Planetary Biodiversity Inventory (PBI) projects are aimed broadly at forming taxonomic web revisions with images, descriptions and keys on targeted taxa. The PBIs exhibit considerable variation in their presentation and structuring, while the CATE project is attempting a structured but flexible approach to webbased taxonomy by building an application that can be widely adopted by taxonomists whole or in part. PBIs (e.g., http://slimemold.uark.edu/databaseframe.htm; http://silurus.acnatsci.org/; http://www. nhm.ac.uk/research-curation/projects/solanaceaesource/; http://research.amnh.org/pbi/) are funded by the United States National Science Foundation and the CATE project by the UK Natural Environment Research Council. These projects depend significantly on synthesising existing knowledge (a major need for users of taxonomy), although adding new knowledge is encouraged. A truly dynamic approach to web-based taxonomy is taken by iSpecies, developed by R. Page (see www. ispecies.org), which builds species pages dynamically on demand from a few sources -images from Yahoo Image Search, literature from Google Scholar and genomic data from the National Centre for Biotechnology Information. This is a demonstrator website, although not without practical value. With its incorporation of semantic web elements, it is a pointer to the future of taxonomy. iSpecies uses what already exists and the species pages it presents provide data aggregated from each source or links to such data, there being no attempt to integrate the information synthetically. But iSpecies underlines the point that if the taxonomic community does not provide the syntheses, users will rely increasingly on aggregation technology to provide information 'mashups'. Aggregations are of special relevance in entomology: given the large numbers of insect species for which information needs to be gathered, there is a considerable attraction in weaving together data from across the web. While detailed treatments are highly desirable for the quality of their output, aggregations give immediacy and provide a data platform on which more detailed and edited treatments can be built.
Global initiatives
The global information system on fishes (FishBase, www.fishbase.org) is a particularly impressive existing Internet-based synthesis for a major taxon, covering about 30,000 species. Two features of FishBase are 
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notable in the context of this paper. The first of these is that FishBase is not primarily a taxonomic site, but one that includes extensive data of a wider biological kind. It is described on its website as a global species information site. All good quality taxonomic revisions include information that is often described under the heading 'biology', but FishBase has been developed as a biological knowledge base. As such it uses taxonomy as a means to deliver the included knowledge rather than treating it as an end in itself. The second is that FishBase is built on information that is already published, and this is incorporated to form a product with considerable added value from the resulting synthesis -a synthesis that is constantly updated with information from new publications. This approach solves the problem of accreditation, 1b for all additions to FishBase are citable. It also means that the original information is sustained by virtue of its publication on paper, although without FishBase the synthesis, and the capacity for it constantly to be updated, would be lost. FishBase is being used as the model for a new project, SpeciesBase (www.speciesbase.org), currently (July 2007) still at the concept stage, which aims to provide 'free access to all knowledge about life on Earth'. If this aim sounds bold, the fact that it is modelled on FishBase and proposed by those responsible for that project means that the initiative should by no means be treated as mere hyperbole. Species pages will be produced in a common format providing information on, for example, higher classification, size, habitat, climatic zone, distribution and biology. In addition, links to other sources of information are provided. Distributional point data will be used to create maps. The SpeciesBase portal is intended to make use of existing databases on organisms by building a cache populated from them. These databases will continue to use their own portals and so serve additional content to that available from the SpeciesBase pages. A key difference between SpeciesBase and search engines and text-based encyclopaedias is that the underlying information will be structured to render it suitable for scientific analyses across all aspects of biodiversity. One approach to consolidating information is to accept that the process of posting information on the Internet will inevitably be ad hoc rather than synthetic, and then to use aggregation technology to amalgamate data into raw species pages. These pages are then available for editing by taxonomists as a wiki. This approach, broadly, is that being adopted by the Encyclopedia of Life project (www.eol.org). The goal of EoL "is to create a constantly evolving encyclopedia that lives on the Internet, with contributions from professional and non-professional scientists alike; to transform the science of biology, and inspire a new generation of scientists, by aggregating all known data about every living species; and ultimately, to increase our collective understanding of life on Earth, and safeguard the richest possible spectrum of biodiversity." A "ballpark estimate" was given for the full encyclopaedia to be produced in about ten years from the start of the project (2007). Delivering this project will be demanding. The first impediment is the very limited amount of information on most of the 1.8 million species presently existing on the Internet (or on paper for that matter), and the quality of what is available is variable. Some information will come from the Biodiversity Heritage Library initiative within EoL, which has already started to digitise the taxonomic literature (although significant copyright issues will have to be addressed if access is to be provided to recent publications). The second, and potentially larger, challenge will be to encourage the taxonomic community to edit and enhance the crude species pages and then keep them updated as new knowledge becomes available.
Creating a Taxonomic E-science (CATE)
The CATE project was developed to provide Internet-access to the kind of taxonomic information one would expect to gain from conventionally published revisionary taxonomy. However, it goes further than this in its proponents' wish to make the content userfriendly (by incorporating numerous illustrations for example) and, particularly, in providing a means for the content to be frequently updated and peer-reviewed. A structured database underlies CATE with the potential for serving data directly to the user and to global species information systems. Although CATE will also allow unmoderated contributions ("wikis") and potentially information gathered using aggregation software ("mash-ups"), its emphasis is on using the skills of taxonomists to create the content. The success of CATE is, therefore, rightly judged not in scaling up to include all described species in a short period of time, but in the degree of success achieved in utilizing taxonomic expertise and providing a usable, but customizable, system to make content development for any given taxon Webaccessible. The wider taxonomic community is invited to add to, edit and emend these data by submitting corrections or new information for potential incorporation into the Web-revision. Specifically any author will be able to submit online proposals (such as new species or acts of synonymy) for peer-review, or make simple contributions such as a new locality or observation for a particular species that might subsequently be included in a more major revision. The CATE project is described in more detail at www.cate-project.org and in Godfray et al. (in press ). Here, we focus on some specific issues that we wish to highlight. The first concerns the suggestion (Godfray 2002; Godfray et al. in press; Scoble 2004 ) that posting an agreed, but updatable, taxonomy for any particular group of organisms is desirable. Such a 'consensus' taxonomy will help users find a name and the information linked to that name. The second consideration concerns the embedding of a peer review system into the application. Two taxa were selected as demonstrators for the project, hawkmoths (Sphingidae) and Araceae (aroids -the arum lily family). Both are conspicuous and have a sufficient number of species to develop and test the system and to offer worthwhile content to users. Sphingidae also represent insects, for which there are special challenges in taxonomy given the great number of described species and the enormous number that surely remain undescribed. The CATE species page for the sphingid, Xylophanes chiron (as implemented in August 2007), is shown in Figure 1 .
Consensus taxonomy
The word 'consensus' is taken to mean a general acceptance that the taxonomy presented is, overall, a reasonable representation of the state of knowledge at a given time. It does not mean that all taxonomists necessarily agree about the details. Our suggestion that we should aim for a consensus taxonomy has caused some discomfort both among taxonomists and those from the computing community working on biodiversity informatics. The argument against a consensus taxonomy from taxonomists is that specialists simply do not agree about all aspects of the classification of a given group of organisms and that to suggest otherwise means that scientific discourse is being suppressed for expediency. Those from the Information and Communication Technology (ICT) community are concerned because the Internet is embracing a freely interactive environment, particularly with the Web 2.0 philosophy of encouraging fluidity of peer to peer interaction. A consensus taxonomy sounds counter to the desired fluidity. Our position, in fact, is not one of suppression, nor, indeed, do we suggest that the taxonomy of any group should remain unchanged. Rather, we believe that the needs of the wider user community should be respected and that a best estimate of the current position of the taxonomy and nomenclature of the group in question should be provided. Taxonomists, after all, are fond of pointing out that their work underpins other disciplines by providing a stable nomenclature. While any decent (printed) monograph or revision will consider alternative concepts of species or other taxa, it will invariably propose a single classification with reasoned arguments for the taxonomic concepts adopted. The CATE site is sufficiently flexible to include discussion of alternatives in its output and, as with printed revisions, it provides a recommended classification based on the information available at any one time. Furthermore, although we intend to present a consensus taxonomy, alternative hypotheses will be posted on a separate part of the website. CATE has two advantages over printed revisions in this respect. First, as an online system it can be updated far more quickly than awaiting the next comprehensive treatment. Second, far from restricting the input of the wider community, it actively encourages such engagement. Most users welcome comprehensive treatments of taxa, especially for the purpose of identification. We suggest that they will value a single, authoritative source of information rather than one where a choice of names and concepts is presented. Yet the CATE system encourages proposal and critical analysis of differing taxonomic concepts. While species concepts in traditional monographs have always been challenged, we have never heard of a monograph being criticized for aiming to present a single 'best' classification on the evidence available at the time of publication. CATE sites are expected to gain authority by peer review and not by top down imposition. Editorial boards for the two CATE demonstrator taxa were organised in much the same way as they are for scientific journals: editors and board members were invited because of their expertise and judgement, a process no more or less subjective than is typical in shaping scientific publication. The main difference from most journals is that open peer review permits a wider set of opinions to be gained from the community at large instead of the more usual two or three referees. The open system of the internet allows competing websites to be constructed. We hope that at least most taxonomists (as well as the wider user community) will benefit from engaging with a single branded site as their first port of call, but we are entirely comfortable with the fact that user selection will determine the authority of any CATE website.
Peer review
Online peer review has been incorporated into the CATE workflow as the means of quality control. This is expressed graphically in Figs 2 and 3. Fig. 2 illustrates the steps in the process, which starts with the existing taxonomy in place in the CATE system. Potential additions can be made to the existing taxonomy by an author submitting a proposal, such as a new species or a synonymy, in the form of a web page. Once a proposal is submitted it will be posted on the CATE website and made open for peer-review by anyone who wishes comment. Following the review process and the incorporation of any changes to the proposal, an editor (or editorial committee) decides, perhaps with advice from a moderator, whether to incorporate the proposal into the consensus taxonomy, or to post it on an un-moderated part of the website. In addition a contributor may wish to submit a less substantive addition, such as a new specimen record or observation that enters the unmoderated part of a taxon page. It is important to appreciate that labels such as author, contributor and editor refer to functions in the system rather than to individuals. In CATE we have actually appointed an editorial board of taxonomists for each of the demonstrator taxa. But the editorial function will need to be trialled to find a system that works best. Embedding such a peer-review process into the workflow is demanding, both to write the software and to implement. Implementation involves gaining agreement from taxonomists to participate in the process, to edit the submissions and decide on the outcomes. Constructing a consensus classification in the first place is likely to be driven by individual taxonomists, or networks of taxonomists, who are key figures in the taxonomy of their group. While it is possible that radically different views exist within taxonomic 
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communities, we believe that networking between taxonomists is growing. Evidence for that view is the existence of many taxon-centred meetings and congresses. The selection of members for editorial boards is unlikely to differ from the way these bodies emerge for scientific journals. It is preferable to look at peer-review in the broader context of quality control, which is a challenge for publishing in any medium. Given that users of scientific information, whether specialists in the field or not, will use the Web with increasing frequency, it is likely that peer-review as we know it will come under increasing competition from alternative means of quality control (e.g., Arms 2002) .
Requirements capture
In the CATE project, a considerable amount of time was devoted to an iterative requirements-capture process between the taxonomists and the computer scientist. Turning higher level goals into the reality of a computerised application is a salutary procedure requiring precise articulation of what is needed at a fine level. We consider that undertaking this process is an essential (and educational) process for all e-taxonomy projects.
Conclusion
Revisionary taxonomy is undergoing both change and revival (see contributions in Godfray & Knapp 2004) . The opportunity for change has arisen mainly because of what Information and Communications Technologies have offered in terms of data storage, manipulation, exchange and accessibility. In short, the Internet is vastly improving knowledge transfer. Prior to these technical possibilities, taxonomy was destined to grow as a cumulative series of publications. This mass of literature is punctuated by monographic treatments or revisions, which act as beacons in a sea of fragmented information for users because of the syntheses they provide. These syntheses, however, become out of date with new discoveries, but new monographs typically take many years to complete. Therefore, what might be termed the taxonomic infrastructure remains poorly accessible, which is not to discount the many worthwhile keys, guides and inventories to various groups that are more widely available. Almost seventy years ago, taxonomy was already falling out of favour. Julian Huxley suggested (Huxley 1940 ) that taxonomists should escape the "burden" of description and naming and engage with other areas of biology (Scoble in press ). This suggestion probably arose because much of the value of good quality descriptive taxonomy was effectively hidden as there was no means of synthesising it into a comprehensive infrastructure. Under such circumstances, it is understandable that taxonomy declined in status. The message is clear enough: taxonomists need to offer a seamless infrastructure to those users requiring 
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author information about species (such as identification), and to those who wish to use the data to explore questions in biodiversity, such as modelling the shifting distribution of organisms in response to climate change.
Such an infrastructure has a real chance of delivery thanks to the opportunities offered by the capacity to structure information into databases and provide access to this structured information across the Internet. The situation has been well described by Bowker (2000) who noted that the development of a database can now be seen as an end in itself. Whereas in the traditional model of science, data were embedded in the same paper as the hypotheses being tested, modern database development has led to what Bowker calls the "partial disarticulation" between data gathering and analyses based on those data. The importance of taxonomic data for examining biodiversity 'issues', means that there are strong socio-political reasons as well as scientific ones for taxonomists to collaborate to produce a much needed infrastructure. These reasons, indeed, are stronger than they have ever been. An implicit threat to the cohesiveness of taxonomy is that should the discipline be treated essentially as an information science, its boundaries might dissolve as databases converge from other domains to form wider biodiversity datasets. Biodiversity data is not just taxonomic (essentially temporal), but also ecological (essentially spatial) (e.g., Bowker 2000) . Such dissolution is surely a price worth paying given the potential impact of such an emergent, data-driven discipline. Might this mean taxonomy is dead -long live taxonomy? The existence of the World Wide Web and the possibilities it offers for data exchange, suggests that revisionary taxonomy in its current format is ripe for transformation into something more akin to knowledge bases or species information systems. This does not mean that the functions, purpose and protocols of taxonomy should or will be lost. It suggests, however, that all taxonomists should be conscious that the effort they put towards studying and revising their taxa is a contribution towards the greater vision of providing authoritative, Internetbased information on all species. As such, all work should be carried out in the context of the new taxonomic landscape currently being defined by global mega-projects such as Encyclopedia of Life, which aims to provide the means of producing web-pages for all species. In particular, taxonomic information should also be provided in a way that is sufficiently structured and atomised for it to be rendered capable of being used in analysis of biodiversity questions. Taxonomists should embrace this new world with enthusiasm and awareness, even if translating the current world into the new digital one will be painful and frustrating. It requires that we come to terms with new technologies and new ways of working -particularly in the form of distributed collaboration. But if we make the changes, we shall have the dual benefit of seeing our rich sources of taxonomic information given the value that they deserve by users and a greater say in engaging iteratively with these users to the benefit both of producer and receiver.
